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(54) RADIATION DETECTING APPARATUS 

(57)Abstract: 

PURPOSE: To suppress cross talk of radiation until it enters an 
electron multiplying element in a first stage, by providing an optical 
fiber plate in close contact with one side of a scintillator array and 
by providing a plurality of microlens arrays on the other surface of 
this plate so that they correspond to a plurality of scintillators. 
CONSTITUTION: When radiation enters a scintillator 1, light is 
emitted inside of it and part of the light enters an optical fiber plate 
31 . In other words, only the light of a component being parallel to esH 
the optical axis of each core of the plate 31 is led to the direction of 
a photomultiplier tube 2. The light emitted from the plate 31 is 
condensed by a microlens 32, passes through a light-sensing 
surface plate 25 and enters a photoelectric surface 21. A 
photoelectron released from the photoelectric surface 21 is 
multiplied sequentially by an electron multiplier 22 and enters a 

corresponding anode 23. By providing the scintillator 1, the lens 32, a multiplying stage of each element 
of the multiplier 22 so that they correspond to the anode 23, in this way, cross talk is suppressed. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The scintillator array which emits light with the radiation by which arranged two or more scintillators in 
the shape of an array, and was constituted, and incidence was carried out from one side, The optical fiber plate with 
which one field was established in the field of another side of this scintillator array by sticking, The micro-lens 
array which consists of two or more micro lenses prepared in the field of another side of this optical fiber plate 
corresponding to said two or more scintillators, the location arranged so that a light-receiving side might counter 
with said micro-lens array — the radiation detection instrument characterized by having the photodetector which has 
resolution. 

[Claim 2] Said photodetector is a radiation detection instrument according to claim 1 which is the photomultiplier 
tube of the multi-anode mold arranged so that the photoelectric surface might counter with said micro-lens array. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a radiation detection instrument. 
[0002] 

[Description of the Prior Art] As a conventional radiation detection instrument, what is shown in drawing 3 and 
drawing 4 is known. This is a detector used for P.E.T (Positron emittion tomography), drawing 3 shows cross- 
section structure and drawing 4 shows strabism structure. This radiation detection instrument consists of a 
scintillator array 10 which made the scintillators 1, such as a BGO crystal, the array, the photomultiplier tube 2 of a 
multi-anode mold, and an array 30 of the taper mold lightguide 3 prepared among these. Here, the photomultiplier 
tube 2 has the electron multipliers 22, such as a multistage dynode which carries out multiplication of the emission 
photoelectron of the photoelectric surface 2 1 formed in the light-receiving side, and the photoelectric surface 2 1 , 
and two or more anodes 23 which give a signal output to a terminal 24 in response to a multiplication electron. 
[0003] If incidence of the radiations, such as a gamma ray, is carried out to this radiation detection instrument, light 
is emitted by each scintillator 1 by which incidence was carried out, and this light will be led to the taper mold 
lightguide 3, and incidence will be carried out to the photomultiplier tube 2. Then, in the photoelectric surface 21, a 
photoelectron is emitted in the location corresponding to the incidence location of a radiation, and it is detected by 
the anode 23 of a location which multiplication is carried out and corresponds with an electron multiplier 22. For 
this reason, the incidence location of a radiation is detectable by high sensitivity. 
[0004] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned conventional technique, 
although incidence of the light from a scintillator 1 was carried out to the electron multiplier 22 through the taper 
mold lightguide 3, there was a problem which the so-called cross talk produces. That is, in case luminescence by 
the radiation in a scintillator 1 passes the face-plate in the photoelectric surface 21 and the interface of the taper 
mold lightguide 3, incidence of it will be carried out to the photoelectric surface 21 of channel with an another light 
of a certain channel. 

[0005] This invention aims at offering the radiation detection instrument it was made for this cross talk not to 

produce. 

[0006] 

[Means for Solving the Problem] The scintillator array which emits light with the radiation by which the radiation 
detection instrument concerning this invention arranged two or more scintillators in the shape of an array, and was 
constituted, and incidence was carried out from one side, The optical fiber plate with which one field was 
established in the field of another side of this scintillator array by sticking, the micro-lens array which consists of 
two or more micro lenses prepared in the field of another side of this optical fiber plate corresponding to two or 
more scintillators, and the location arranged so that a light-receiving side might counter with a micro-lens array — it 
is characterized by having the photodetector which has resolution. 
[0007] 

[Function] According to the configuration of this invention, it is stuck to the scintillator array by the optical fiber 
plate, and light other than a perpendicular direction component is mainly decreased by work of the clad section of 
an optical fiber plate. And it is condensed by two or more micro lenses corresponding to each scintillator, and 
incidence of the light by which outgoing radiation was carried out from the optical fiber plate is carried out to a 
corresponding channel part, without carrying out a cross talk in space until it carries out incidence to the first step 
of multiplication section. 
[0008] 

[Example] Hereafter, attached drawing 1 and attached drawing 2 explain the example of this invention. 
[0009] The sectional view of the radiation detection instrument which drawing 1 requires for an example, and 
drawing 2 are drawings showing the detailed configuration and detailed operation of the element. As illustration, 
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-the scintillator array 10 arranges two or more scintillators 1 in the shape of an array on both sides of a collimator 
1 1, is constituted, and is stuck to the optical fiber plate 3 1 by this. On the other hand, the array of a micro lens 32 is 
formed in the external surface of the light-receiving face-plate 25 of the photomultiplier tube 2, and it is stuck to 
this by the optical fiber plate 31. Here, the location of two or more micro lenses 32 corresponds with the location of 
two or more scintillators 1, respectively, and has a multiplication stage (each element of an electron multiplier 22) 
of the emission photoelectron in the photoelectric surface 2 1 by the light condensed by two or more of these micro 
lenses 32, and relation to which two or more anodes 23 also corresponded in location. 

[0010] Drawing 2 explains an operation of the above-mentioned example. If incidence of the radiation is carried 
out to a scintillator 1, light will be emitted inside a scintillator 1 and incidence of a part of this light will be carried 
out to the optical fiber plate 3 1 . Here, since the optical fiber plate 3 1 consists of bundling many optical fibers, light 
other than the light (namely, light of a component parallel to the optical axis of each core of the optical fiber plate 
31) of the component by which incidence was carried out perpendicularly will receive attenuation. This is the 1st 
focus of this example. For this reason, the light which emitted light by radiation incidence can be drawn in the 
direction of the photomultiplier tube 2, stopping the return light to a scintillator 1 low. 

[001 1] It is condensed by the micro lens 32, the light by which outgoing radiation was carried out from the optical 
fiber plate 3 1 passes along the inside of the light-receiving face-plate 25, and incidence is carried out to the 
photoelectric surface 21. This is the 2nd focus of this example, and dynode 281 of the 1st step to which the 
emission photoelectron from the photoelectric surface 21 corresponds from — dynode 28n of the n-th step up to — 
multiplication is carried out one by one and incidence is carried out to the corresponding anode 23. since [ thus, ] 
the scintillator 1, the micro lens 32, the multiplication stage of each element of an electron multiplier 22, and the 
anode 23 correspond — a location — what resolution is made high for (a cross talk is made low) becomes possible. 
[0012] About this invention, various deformation is possible. For example, the scintillator array 10 is good also as 
an array of not only a 2-dimensional array but a single dimension, moreover, a photodetector — a location — it is 
[ that what is necessary is just what has resolving power ] good also as an array of an avalanche photo-diode. 
[0013] 

[Effect of the Invention] According to the configuration of this invention the above passage, since it is stuck to the 
scintillator array by the optical fiber plate, light other than a perpendicular direction component is decreased by 
work of the clad section of an optical fiber plate. And it is condensed by two or more micro lenses corresponding to 
each scintillator, and incidence of the light by which outgoing radiation was carried out from the optical fiber plate 
is carried out to a photodetector. For this reason, the radiation detection instrument which stopped the cross talk 
low is realizable. 
[0014] 



[Translation done.] 
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